05/20^2004 11:51 STALLMflN POLLOCK LLP415 512 1362 * 1703S729306 


NO. 725 P007 


09/938,415 

PATENT 

-j>- 

Amendments to the riaitnt- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 


1 . (Currently Amended) A metrology instrument for samples containing grating-like 
microstructures comprisedof a plurality of linear elements thereon, the instrument comprising: ( 

means for supporting a sample in measure m ent relation to the inatrumont, the 
sample having n t I nr rt one g ati ng like microotru ct u m fo rmed thereon, .Qm s amp le 
producing a cliamctcristiG opti c al ..ijruturo when ilhurmiatod which is indicativo o f 
paromotors of tntorost of the micro structu i u, 

an mumination source directing light along an mumination path from the 
illumingtion source to the samr ,te the samnle WW at Ieast r,™ amtW.lilr,. 
miexostructure formed thnron. the ^ pr oducing a characteristic ODtica i 

When il ltrminafpH 

ah elongated pupil aperture located in the illumination path, 
an objeenve focusing, the light received from the aperture to the sample, the 


elongated pupil aperture and objective defining an elongated mumination spot on the 
sample, the elongated pupil aperture and elongated mumination spot having respective 
long directions which are perpendicular to each other, the measurement relation of the 
sample to the instrument being such mat the long direction of the illumination spot is 
oriented generally transverse to linear elements of the microstructure, 

an optical detector located along a reflection pn th f» r Ml-rtinc an( ) 
detecting the optical signature m^du^fiom me illunuml^ sample, 

processing means for determining from said detected signature the parameters of 
interest ofthn g rfitin g like i n i uu t iLi u u turo on the sampl u. 

2. (Currently Amended) The instrument of claim 1 wherein the optical signature 
comprises reflectivity data acquired over a range of wavelengths, The optioal means mdudmu a 
radiation pending dctooto*. 
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3. (Previously Presented) The instrument of claim 1 wherein the objective prod 
focused illumination with a narrow range of incidence angles in the direction generally 
transverse to the linear elements of the micro-structure. 

4. (Original) The instrument of claim 1 wherein the microstructure to be measured is 
a checkerboard-type bigraling structure, rows and columns of features defining linear elements 
of the inicrostructure, the elongated pupil aperture having a width dimension and the objective 
having focusing parameters selected such that the JUumtodioa spot has a narrow dimension 
corresponding to a width of a single row or column of the bigrating structure. 

5. (Currently Amended) The instrument of claim 1, wherein the alternation snnt is 
contained ^thin the linear elements nf th» ^ ne ^,^ v . hrrrlT1 f hr ^ | m umj _ 

d ^ rt mnon a tm fit o f the dotact u J u yfi nl s i gnatui L Lu q I W r ic al tie p ata m r oixospdud iu f , t o * 
sporifin rji-t nf Tr-iiTin^ fp T tn „ p nrn m etcrr o f ia toi u L-L 

~ 67 (New) A metrology structure for analyzing a sample containing a plurality of 
linear inicrostructures positioned thereon, the structure comprising: 

a light source for illuminating the sample; 

a limiting aperture positioned along a beam path between the light source and the 
sample, the limiting aperture having an elongated shape such that a portion of light from 
• the light source passing mrough the limiting aperture has an elongated beam shape; and 

an objective leas positioned along the beam path between the limiting aperture 
and the sample such that the portion of light having the elongated beam shape, is focused 
on the sample as an elongated beam spot, an elongated spot axis of the elongated beam 
spot being perpendicular to an elongated aperture axis of the limiting aperture, the 
elongated spot being focused on the plurality of linear microslructures such that the 
elongated spot falls within the microstmctures and the elongated spot axis is 
perpendicular to the plurality of linear microstructures. 
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7- (New) A metrology structure according to claim 6, further comprising; 

an optical detector for detecting light reflected from the elongated beam spot on 
the plurality of linear microstructure. 

8 ' (New) A metrology structure according to claim 7, further comprising: 

a beam splitter positioned along the beam path allowing light to pass from the 
light source to the sample, aad allowing light reflected from the elongated beam spot to 
be directed to the optical detector. 

9. (New) A metrology structure according to claim 6, wherein: 

the plurality of linear microstnictures includes a plurality of tows of linear 
rmcrostmctures, and wherein the elongated beam spot is contained within one of said 
rows. 

10. (New) A metrology structure according to claim 6, wherein: 

"~ the elongated shape of me limitmg apertu^ me group consisting 

of elliptical and rectangular elongated shapes. 

11. (New) A metrology structure according to claim 6, wherein: ' . 

the elongated shape of the limiting aperture is variable in at least one of size and 

shape. 

12. (New) A method for optically analyzing a sample containing a plurality of linear 
microstructures positioned thereon, the method comprising: 

directing a light beam along a beam path from a light source to the sample; 

shaping the light beam by passing the light beam through an elongated pupil 
aperture positioned along the beam path between the light source and sample; and 

focusing the shaped light beam on the sample as an elongated beam spot, the 
elongated beam spot being contained within the plurality of linear microstructures and 
having ah elongated axis perpendicular to the orientation of me linear microstructures. 
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13. (New) A method according to claim 12. further comprising: 

detecting the light beam reflected from the elongated beam spot on the 
sample. .. 


14. New) A method according to claim 13, further comprising: 

analyzing the reflected light beam in order to determine at least one of a line 
width, critical dimension, profile shape of at least one of the linear microstructures. . 

15. (New) A method according to claim.12, further comprising: 

detecting the light beam reflected from the elongated beam spot on the sample 
over a range of wavelengths. 

1 6. (New) A metrology structure for analyzing a sample containing a plurality of 
linear microstractures, the structure comprising: 

a light source capable of iUuminating the sample with a light beam; 

a limiting aperture positioned along a beam path between the light source and the 
sample, me limiting aperture having an asymmetrical shape such that a range of light 
incidence of the light beam on the sample is limited in a direction substantially 
perpendicular to linear axesof the linear microstructures; and 

an objective lens positioned along the beam path between the limiting aperture 
and the sample such that the portion of light having the limited range is focused on the 
sample as an asymmetrical beam spot. 
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